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Abstract; Capacitance-voltage (C-V) measurement is a useful method for studying of pn junction.
In this paper, the C-V measurement was applied to analyze the influence of temperature on the type
of pn junction of GaN-base LED in a temperature range from 25 °C to —195 °C according to C -V
curve, C -V curve and power law index k. The experimental results showed that the change of tem-
perature will have an effect on the structure of junction. When the temperatures are 25 °C and - 50
°C, respectively, there was a significant linear relationship for C *-V, and the index k was 0.5,
which indicating an abrupt junction in a temperature range from 25 C to —50 C. When the tem-
perature was cooled down to 7= — 100 °C, the structural type of pn junction began to change and
the index k was 0.45. When the temperature continued to decrease to T= —150 C and -195 °C,
the index k£ became 0. 30 and 0. 28, corresponding to a non-abrupt and non-linear junction. The
possible explanations of such phenomenon were low-temperature carrier freeze effect, and the local-
ized space charge region produced by crystal defects and interface states. The enhancement of local-

ized space charge region finally affected the structure of pn junction in low temperature environment.
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Fig.1 Schematic diagram of impurity concentration distribu-
tion in three types of pn junction. (a) Abrupt junc-
tion. (b) Linearly graded junction. (c¢) Non abrupt

and non-linearly graded junction.
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Fig.2 C7*-V curve of abrupt junction
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Fig.3 C7*-V curve of linearly graded junction

-ve (4) (6)

Horp Rk = 1/2 XSRS,k =1/3 XFhE
CRMEZEARLE Tk~ 1/2 H k7 1/3 B R AR 5
AARGRAR S, T BB S, K RS 2 S g
YRR, RIS A2, (SR R A ) 1
Bk WA—E I 1/2( 8 1/3) , B —MR
FEE I EUE.

T W R O R rPOAS TR IR R A GaN 3k
LED /1 pn &528% T2 et e w2 (6)
HIFEEL k{8, ELBIA S P, IF A (6) Bk
5h.

>~‘._.

V:VD+P1(1E)', (7)
VL 1/C g A A7) #EA T o 15
v, 11 =
C

WA (8) #E P, FHE P ACAAK (), B
5.

|

dV
1
d(f)
L D pn G500 C-V BCHE, B V-C
z;%,i&—ii+%;d—Y$nd—¥ : %,%ﬁzﬂw
d(f) d(f)

-, T 0L LR R

1
VZVD+k‘ ‘E, (9)

dV

V-

1
d(f)
TR ECE, MLE BN v, e, 153
B pn 45 C-V KRR RAE .
A
4,

(V-7 = (10)



1420 K ot

C I %39 %

K (10)H A H KR RE, WISFHFEE kT
DL AS R R R A GaN JE &% Y pn 45
eIV

SR AR o g I R ¢5 mm
GaN FE W LED , HAub i K 460 ~ 465 nm, T.
TEHL 3 ~3.2 V, 45T S =6.25 x 107 em?,
GaN M RIFIFIXT N H H e, =8. 9, ELA /- L H
# &, =8.854 pF/m, FLIRNAR A CTG-1 B =45
F - LR AR DA i A L 25 A5 5 e Ak
KRS 3% RINAE WA P R R A S, —
i B x-y PREGE AL, PR a-y BREGE SR IY
i AL LA S PR i R R R AL
ar MPRIE P00 Q i BE RSk . LED A i AR
PO B G B T 58 AR08 Y B A TR T IR A N
AR PRk B 44 K 8 L 50 o A ol iR B, SC R A
UKL LED B 5 22 18 1A W &R B,
TE LED RESREE 39 T =25 °C (298 K) , =50 °C
(223 K), =100 °C (173 K), =150 C (123 K),
-195 °C (78 K) W& C-v <k, Jioh,h T8
b pn 259 B 25 6 I 2 SR 5 ) S5 B
AR A6 T 0 A Sk 67 B 7E B0 D R 45 R R, I 1)
TR AR /DN, I 3 22 L 25 EBEAE T B
FOLZS AT DA Z M, FEARSIZES it T 670 i 161y
0~-8V,

3 4R5i%

3.1 GaN £ LED HJZ58 C-V H%

AFRE T3 H GaN JEW 6 LED FE 5 1
C-VihgnE 4 i, B4 FB. (1) R —EE
T ,pn SRR C A S 1) Jg He 14 385 K Ik
/N, R IR R AR 5 (2) 7EARIRAE LT IR
FERRAR, WAL i %S € A8/, HIRBEER L A&

80

=25 C

701

60

C/pF

50F

40r

30F

B4 ARREEBETF ) GaN % —#4 pn 45 C-V i<k

Fig.4 C-V curves of GaN-based LED at various temperatures
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